Introduction: Despite the ongoing debate with regards to the use of antibiotic prophylaxis during surgical extractions and whether they should be administered at all, patients attending for surgical removal of teeth may receive antibiotics before and/or after surgery. This review examined the evidence for the use of pre-operative antibiotic prophylaxis for patients undergoing surgical tooth removal.
Antibiotics are indicated as an adjunct alongside local measures for the management of post-operative spreading infections and where there is evidence of cellulitis, increased temperature and trismus [1] The current literature does not support the routine use of antibiotic prophylaxis in patients undergoing surgical removal of teeth including wisdom teeth. A recent Cochrane review [1] suggests that there is moderate evidence to support prophylaxis use to reduce the risk of dry socket (alveolar osteitis) and postoperative infection of surgical sites. This evidence does not however outweigh the risks associated with the use of antibiotics such as anaphylactic reactions and the development of resistant bacteria, and therefore antibiotics must not be prescribed routinely. The Cochrane review only refers to post-operative antibiotic therapy and there is no mention to the use of preoperative antibiotic prophylaxis.
Another recent review by Cochrane looked at the treatment that can be used to prevent and treat dry socket [2] . However the review which included 21 clinical trials excluded studies which looked at the use of antibiotic prophylaxis in the management of dry socket.
Despite the conflicts that exist around this topic, some oral surgeons still use antibiotic prophylaxis routinely as a method to reduce the incidence of post-operative infections. Some surgeons ask their anaesthetists to provide intravenous antibiotic prophylaxis for patients undergoing treatment under general anaesthesia.
The aim of this systematic literature search was to determine the scientific evidence for the benefit, if any, for the use of antibiotic prophylaxis prior to surgical removal of teeth to prevent post-operative infections.
Introduction
Dento-alveolar surgery and increased surgical trauma to tissues can result in a number of post-operative complications including the development of infections in the surgical site [1] . An oral surgeon who gives prophylaxis therapy may wish to do so bacterial load in the blood and therefore reduce the risk of postoperative complications such as pain, swelling as well as postoperative infections including a dry socket (alveolar osteitis). However there are no local or national guidelines that exist which support the use of pre-operative antibiotic prophylaxis. With the existence of conflicting evidence, the use of pre-operative and/or post-operative antibiotics remains controversial.
Local post-operative infectionsanddry sockets (alveolar osteitis) can be caused by a number of risk factors. These include immunocompromisedpatients, oral contraceptives, smokers, traumatic extractions and the extraction of teeth with an existing infection [1] .
For patient undergoing surgical removal of teeth (population) does pre-surgical antibiotic prophylaxis (intervention) compared to no antibiotic prophylaxis (comparison) reduce the incidence of post operative infections in the surgical site (outcome)?
Search strategy
A search strategy was created on PubMed using the designed PICO question ( Table 1 ). The search included the following keywords and their respective MeSH terms which included pre -surgical antibiotic prophylaxis, pre -operative, antibiotic prophylaxis, surgical exodontias, surgical tooth removal, surgical tooth extraction, dry socket, alveolar osteitis and post-operative infection.
The search was further restricted to randomized controlled trials and a total of 11 articles were retrieved. These 11 articles were screened using the exclusion and inclusion criteria below.
Eligibility and study selection
Studies were limited to systematic reviews and randomized controlled trials with no language restriction. The inclusion criteria included: surgical removal of teeth, pre -operative antibiotic prophylaxis, post-operative infection and dry socket. Studies that included pre -surgical antibiotic prophylaxis with continued post -surgical prophylaxis were excluded. There were no restrictions placed on patient selection, type of antibiotic used and the nature of the surgical procedure used (local anaesthetic, sedation or general anaesthetic).
Out of the 11 articles retrieved, one Nigerian study could not be found even though the authors were contacted and therefore it had to be excluded from the appraisal. Another study was on antibiotic prophylaxis for infective endocarditis and therefore this was excluded. A further 7 studies were excluded as they used pre-operative antibiotics with continued post-operative antibiotic prophylaxis. These studies did not address the question of this search and were therefore removed. Therefore a total of 2 articles out of the 11 retrieved were eligible for critical appraisal (Table 2) .
Results
One randomized controlled trial by Bezerra et al. [3] conducted on fit and healthy patients with ASA (American Society of Anaesthesiologists) classification I or II, showed no significant difference between the intervention and the control group. The study was carried out in Brazil on 34 subjects and used oral antibiotic prophylaxis; two amoxicillin tablets were given to patients one hour pre-operatively. The placebo group received matching placebo capsules. The procedures were carried out by the same oral surgeon under local anaesthetic in an outpatient clinic.
All patients had at least one indication for the removal of all four third molar teeth. Patients underwent 4 surgical extractions on two clinical sessions using a split mouth design. All patients were re-evaluated pre-operatively on the 3rd, 7th and 14th day for clinical evidence of infection, increased body temperature and limited mouth opening. Approximately 50% presented with post-operative infection events on the 3rd day described by the authors as swellings, traumatic ulcers, dry socket and surgical wound infections. There was no significant difference between the 2 groups.
An increased mouth opening in the intervention group compared to the control only group on day 3 (P=0.29) was observed. There were two cases of dry socket; onein the intervention group presented on day 3 and one in the control group presented on day 7. Results also showed three cases of purulent discharge observed in the control group only. Overall, the results of the study did not show a statistically significant difference between the two groups.
Another randomized controlled trial was conducted by Halpern et al. [4] 
Intervention:
Subjects wererandomly assigned to either the active treatment (antibiotic) or placebo (0.9% normal saline) groups. The antibiotics used were penicillin (15,000 units per kilogram) or, for penicillinallergic subjects, clindamycin (600 mg). The antibiotic or placebowas administered intravenously one hour prior to the surgical incision.
Control: 0.9% normal saline
Outcome: Post -operative infection was determined by the presence of alveolar osteitis (AO) or surgical site infection (SSI).
In the active treatment group, there were no AO or SSIs.
In the placebo group 5 subjects (8.5%) were diagnosed with SSIs(P = .03)and no subjects were diagnosed with AO.
The subjects who developed SSIs had surgical removal of impacted third molars with bone removal.
All the subjects received intravenous dexamethasone (8 mg) preoperatively. Since dexamethasone reduces the amount of inflammation this could have reduced the postoperative complications.
The study only investigated the effectiveness of intravenous antibiotics and not systemic oral antibiotics.
Smokers were not excluded from the study which may have affected the results since there is a link between infections and dry sockets with smoking.
Post operative home care may have influenced the outcome such as the use of chlorhexidine gluconate mouthwash.
As this is a single centre and single surgeon study, the results cannot be generalised to a wider population. patients who were at a risk of infection and poor wound healing such as diabetics. Those with existing dental abscesses or localised pathology such as a cyst near the tooth were also excluded. All the subjects were ASA grade I with a mean age of 25.4 years.
Subjects were assigned to the treatment group or placebo group randomly with an equal number of subjects in both groups (n=59). Both the subject and surgeon were blind to the intervention. The subjects were administered with either intravenous antibiotics or 0.9% saline one hour prior to the surgical incision. The antibiotics used were either amoxicillin (15,000 units per kilogram) or clindamycin (600mg) if patients had a penicillin allergy. All subjects were followed up seven days after the operation. The outcome measured was either the presence of a surgical site infection (SSI) or alveolar osteitis (AO). The authors have outlined in the study how they diagnosed either a SSI or AO.
The results obtained showed that in the active treatment group, there were no AO or SSIs. However in the placebo group 5 subjects (8.5%) were diagnosed with SSIs (P = 0.03) and no subjects were diagnosed with AO. The subjects who developed SSIs had surgical removal of impacted third molars with bone removal.
Discussion
Although in the Bezerra et al. [3] trial the patients had at least one indication for the removal of all 4 third molar teeth, the study excluded patients who are at high risk of developing post-operative infections. Patients on the contraceptive pill, those with existing periodontal disease, smokers and medically compromised patients were excluded. Patients with a history of antibiotic allergy were also excluded. It is important to note that high risk patients or patients with poor oral hygiene are more likely to present with post-operative infections and may therefore benefit more from prophylaxis than healthy patients. A total of 38 from an initial cohort of 800 subjects enrolled for the trial met the inclusion criteria for the study. Therefore this sample size was too small to reach a conclusive conclusion.
The re-evaluation date ranged from 3, 7 to 14 days. This means that short term infectious episodes may have resolved and therefore were missed by the time the re-assessment was made. It is important to note that the procedures were conducted by an experienced oral surgeon and therefore it is likely to assume there was less surgical trauma associated with the extractions. Amoxicillin was the only antibiotic used in this study and no comparison to other antibiotics was made. Narrow spectrum antibiotics such as metronidazole, anaerobic antimicrobial and other antimicrobial agents were not investigated.
During the Halpern et al [4] study all subjects were given intravenous dexamethasone (8 mg) pre -operatively. Since dexamethasone reduces the inflammation this may have had an influence on the amount of post-operative inflammation in the surgical site. Smokers were not excluded from the study and as there is a strong correlation between smoking and the incidence of dry sockets and infections, this may have influenced the results.
The authors do not state whether or not those 5 patients who developed SSIs were smokers. There is also no mention on the post-operative home regimen of the participants. For example, the patients may have used chlorhexidine gluconate mouthwash at home which may have reduced the prevalence of infection. The study is also specific to the surgical removal of third molars, and therefore we do not know if the same results may have been obtained if the authors studied the outcomes on the surgical removal of other teeth.
Conclusion
As no substantial evidence was established from this search, it is essential to weigh the benefits of antibiotic use against the possible risks when considering pre-operative prophylaxis. As demonstrated in the two appraised articles, in young healthy adults pre-operative antibiotics presented no additional benefits and therefore the use of antibiotics routinely prior to surgical removal of third molar teeth is not indicated.
Patients with grossly carious teeth, active periodontal disease and those groups at higher risk of developing infection may benefit from antibiotic prophylaxis but there is inadequate scientific evidence to determine this. However, most studies in the literature are on the surgical removal of third molars, which are more difficult to remove and are often associated with increased soft tissue trauma.
Although the clinical evidence is limited, pre operative intravenous antibiotics may help to reduce the incidence of post operative infections in patients undergoing surgical removal of teeth including third molars. However, the prescribing of antimicrobials includes risks such as anaphylaxis, development of resistant bacteria and unfavourable side effects such as gastrointestinal and neurological disturbances [5] and must therefore be prescribed only when necessary.
